An ingenious new experiment used a form of kinesin with one slow head and one fast head to demonstrate definitively that this motor protein moves along a microtubule using alternating left and right steps. That kinesin moves in repetitive steps of about 8nm is by now axiomatic, but controversy, speculation and a degree of flummery still surround the detailed mechanics of stepping. What is quite clear is that kinesin tracks microtubule protofilaments [6]. Arguably the simplest way it could do this is the 'protofilament tightrope' model (Figure 1) , in which the motor moves along a single protofilament by touching down with alternate microtubule-binding heads. But this apparently straightforward notion belies unexpected complications. Suppose for a moment that the two heads moved alternately but in exactly the same manner -for example, suppose at every step the trailing head releases and moves clockwise around the bound head. In this case, the kinesin molecule would gradually wind itself up, twisting the two strands of its coiled coil tail around one another. The resulting torsion would cause microtubules
moving over single immobilised kinesin molecules to rotate unidirectionally about their attachment point.
Although microtubules sliding over single kinesin molecules typically undergo large thermally driven rotations about their attachment [7] , sustained unidirectional rotation has never been observed. We can therefore infer, either that torsion never occurs, or that if it does occur, it dissipates immediately. To be consistent with this observation, models need either to have exactly equivalent steps that do not generate torsion, or have pairs of non-equivalent steps that generate opposite torsions that cancel each other out.
The new work of Kaseda et al.
[1] distinguishes between these possibilities. Their results establish directly that kinesin moves in pairs of non-equivalent steps. The innovation was to use kinesin molecules engineered to have two different types of head, a fast one and a slow one. In single molecule tracking in the optical trap, remarkable behaviour emerged: rather than the standard ~8nm steps, the mutant molecule appeared to take 16nm steps. But closer inspection (Figure 1 inset) Perhaps the most salient question is whether the asymmetrical left-right walking action of kinesin takes place along a single protofilament, or whether the kinesin molecule straddles one or more protofilaments. It is clear that kinesin tracks the protofilament axis, but not that it moves along just one protofilament; the track might consist of two protofilaments, or even three. It is even possible that a kind of drunken walk occurs, in which the molecule steps randomly between protofilaments but on average follows the protofilament axis ( Figure 1B) .
The main reason to think that the protofilamenttightrope model is correct is that it predicts 8nm steps. 
